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(54) MANUFACTURE OF SEMICONDUCTOR DEVICE AND SEMICONDUCTOR DEVICE 

(57)Abstract jj 
PURPOSE: To achieve electrode wiring with improved electro 

migration resistance by forming a recessed part with a specific '? - 

pattern shape on a substrate surface, forming a metal film on a — _ _ ^ 

substrate where the recessed part is formed, and flocculating and J 

isolating the metal film by heating and then burying it into the J ; 

recessed part. • 
CONSTITUTION: An Si single crystal 1 1 with face orientation (100) is — 
used for a substrate and, then a thermal oxide film 1 2 is formed on 

the Si substrate 1 V with a thickness of 1μm. Then, a wiring i 
pattern shaped groove 1 8 is formed using the light exposure method 
and the ion etching (PIE) method on the surface of the thermal oxide \Z 
film. Then, Al thin film 19 is formed heating free on the thermal oxide — s ' 

film 12 by the AC magnetron sputtering method. Further, heat 
treatment using a halogen lamp is performed from the substrate rear 
surface for one minute within the same vacuum as the sputtering and 
Al is flocculated and buried into the groove. After this, Al remaining at 
a wide region where no wiring pattern is formed is eliminated by the 
resist etchback method. 
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10'Torr, X'<y * »J ^y^Offi^i 3 x l 0' 3 
T o r r >• «6 k Wi: U i«5SKtffiK0Jgfig 

[0098] se.^ m i (omm^itmmi^ x/<y* 

fr^n-ifc (010 (c) ) . C<DWEM(03mi3&li. 
iafi(±3 0 0°C*^6 6 0*C$t?^x.Ttr-p/-Co C<0& 
ffij^*— ^JgfiStUTV^V^jCl/^lS^SLfcA 1 



[0 0 9 9] C4>£?IC« /WTXX^y^ifc&ffi^T 
S^tlfcA 1M2 HirftrtSMM lBg/?*W<> 
no^aSPTli A 1 ffi&tm < ^> T V ^ fc!6, flgcDS 

©is*, a i (D¥-mmc?$@-?z a i »>*w*u a i 
•y ? j*icpie,-r. «rtsi5^i?*w < > rmm<ow-mm 
[oioo] $/c, tmt&!M<otern&> m$L<om& 

fJt<oj£fiftcc^T«, ^l<0SI)!ifiaj-eUiB^L/-c^i:|pI 

[oioi] *mmmv&i&2iircMo. 5/tmOA 1 

K»offlm*««ffi«*i<i 0 T A/cm' Or-P-n 

mmmkxmmLrc tcz. 100 ^©sas^fe^-? 10 
f i TWT<ofWW4*W6nTv^ci:*^i^*nrco 
[0102] %2(DmMmTHt, mmicmi*i$w>&& 

v^o ffJ^tf, a«©X/<«y*U^CfeT?}B^ P^X 
hx>y^/ Vv ^^IfJ -y i/i/yHfe^fflV>T}gy1-0|5©^ 
)KI< lfclg«c> «Bfc»««^\ iSlcBH*S^a 

^3o*^j 

S^te^ JB3««ttttflli:LTI)WW*. 
[0 1 0 3] m 1 Hi, #5SWtC«fc3¥Wf*&H©i!fiI 

[0 10 4] WSl^ZWitiL (1 0 0) <DS i *ISS 1 

**«a^micos issi i±iccvd 

©ciOBPSGll 2^:1 /imCOJU^'emfiitU CO 
BPS G^ffi^^/l/ h 'J ^a-ffiTTSftSaii^rfiS 

^nXL^3^e.T*2>5o C©t^ CKDBPSGIS 
Btc)t35)tiii:S^'tt-i'*^x>y5 : ->'yj£*ffli/-'TiSS 
0. 5pm, *i0. 5 ^mcDiS^'^— >«P1 8%J^ 
fiRUrc (01 1 (a) ) o 

[0105] sjm^^-y^y^y^ (r i e) &\cm 

^rcJSMtCF* tHz ©il^X-C, #>5?16SC?C 
Mi: 2 4 S C CM©8i«-eiSftU x-yf->^OE7^ti 
4 OmT o r r (CWVU X-y^^y^toaX/^y-ti 

8 o o w t Lfc e c <wmw U^X h X^f 

[0 10 6] iWCCCOBP SGUl 2±»Citi5!iT^h 



( 9 ) 
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fc (01 1 (b) ) . £<Dti£7.'*v2V>y9- J fy 
blCltm&9 9. 9 999%«ONb«rfflt.\ NbOfiMJ? 
H5 0 n mJ&SL/c. X/<-y * 'J ^Cffl^fctfTii A 
r , 3mX£&te~ 1 0 ■« T o r r , * "J 1/9* 

<T>mh\t 3xlO'Torr, 18A/V7-«: 1 KWTfT 
ofc. £ 6tc^*^-A;l/5HU •yi'V^ifcffi^TrltJ-Xfl. 
ONbMtWBSUfc 091 1 (c) ) . 
[0 1 0 71 ctOg^«ffiffi^*bnyx/W*U 

(d) ) o £<D£%X'*v#VXf*— J f'yhtete8iSt. 
9 9. 9 9 99%<0Cu«rffll/\ CuC^ftiO. 4 

1 0 - 8 T o r r , X/Vy * U >^4>c0JE 
#i3X 10- J Torr, «A/V7-tt 1 kWfcU g 

[0 1 0 8] X/Vy^UV^tlHl— K^T-l 

ot^Sbft (011 (e) ) . 
[0 10 9] C©fc*Cu®Tlttl»i:LTNb*fflWt 
SSti, Nb*<CulcttLT^vS'jrtt£*U fro 

*^©C Uc < < , N b <0&</^Sffi±<0 C u SrTgptyc 

[0 1 10] C©»KLT}&««ttfcCuMttEflJttfc: 

[oiii] *mm$i~c&i£znrzmo. s^m^ou 30 

mk<Dim&*Wk®&ftl 0 7 A/ cm 2 

jssHitcawaBUfc t c 5, 100 xiotaiaw*-*? 1 0 
f 1 TWT©^i±^#6nT^£cfctf!«ig£n*:„ 

[0 112] £*5. *mim\'Cimffir7'y*hU>X'* 

m 2 ©IWJT-ittW LfcrtSfclSHTefc*. 40 
!f?4<Z>2U5S0iJ 

[0 1 1 3] 01 2, 1 3(i, *«WKJ:*iW«*Sffll 
[0 1 1 4] SKI HCfiESfi* (1 0 0) <0S 

ik*m^\ *$m®\?nc<Ds isffii i±tc, $-r^ft 

m<mi 2£l OOnmJgfiWS (01 2 (a) ) . JO 



[0 1 15] #IC, bS/*Xh*&*P&. aWM>*CWifife 
«^TVX*/^-yi 3£»T5 (01 2 

(b) ) . MKvmmMvtmxtto*UR*x*'< 
&m£*m^t *>&v\, cot*©-***/**— 3 

PiiCO. 6 iimtLfc* 

[0116] SJSItl'^VX.-y^vy (R I 

e) m^m^xmtim 1 z\cmt£ 5 onmcxvfv 

^Mi/tiaaHHBiRU UfXh«tef« (012 

(c) ) o co^x-vfy^ffifflL/i^iCF a , 
x-yf-i/^EftW:?. 8mTorr, SA^7-S50 

f5i:«fc</>o ccoSJfC'l4'i'*^x«y^>'y (RIE)ffi 

[0 117] C<0/<*— x>^C<fcoT[aSStfJ&3i£ft 
fc&SgffcJil 2xfc. itisfiT^hayx/Vy^'Jyy 
ffiT'^ 1 ^A 1114 9. 9 9 9%t(±) £S 

©T*2 0nm^fiSc-r?) (01 2 (d) ) . X/^-y^U^ 

wcm^rcxxit a r ^xt 5 , ^<y t y vmomt 

-lO-'Torr, X'^y * V WmhlZ 3 x 1 0 3 T 

0 r r. SA/W-lil KWfcU £tmim<DBl£* 

[oils] mzLrcmimitmmc. c<dx^ 

1 1 £3 5 0°C, 1 ftfUHDmSMZft^ Sl*AI» 

(013 (a) ) o CCT, i^Sffll 5tO^©C«iSS 

[0 119] iKOtg, ±S23KtfE«IB?L^«MU 
0 A 1 ^S^ffiOg«SBKklISI©}g^«]*iJLfc«ig 
T% 3 8 0 n m<omZ#.k 1 MH'l 6 %X^-y ^ <J W 
iCiO^fS (013 (b) ) o C<0B$c0X/Vy*D 

yyji, «i*ai WBl^aaufcifr&fcTOftft-efTo 

fc. 

[o i 2 o] 7k^t^<Dm^m^v4 5 

0°C, . 1 5^K£0Wi*fiSLfc. MKU-^h^ 
*«&aU mi^A 15S|^i:^2^A 1?*^*^** 
A 1 5f^*i-y^->^bT. «Bffii^/^-> 1 7*J^ 
fiSTTS (0J 3 (c) ) . 

[0121] mami z^m^Bi&^tirdautk 1 
*s B e »ffli so^ttBM^Bii 4^-r. cnticaawca 
ftji^n/cA 1 ssiifico— 0ijco»fffi0-es5. sissod 



(10) 
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[0 12 2] Sfc, »KSait^|S]*X^[Hl*T^C<fcoT 
fl^fdlgm^l 5 ic^-f o JKoya^r-OUi-flgfc 
D7+vW-7i:Wn> XlSAI^^Al <1 1 

[0123] 015 (a) »tJe*073i*-CJ£fiKUfcA 1 
On-y*>^#-:n?tf-*tf2#£ftT^£¥tffrfr 

[0 12 4] -7?, ^O^jSWOWS^^^j* 
*ffl^4Ui\ 015 (b) Rtf (c) 0«&tf-^# 
e>tl3. (b) & H^LTV^l^, SStCEagRA^ 

X\ (c) (4012. 1 3T^Lfc£5*IH]g|%J&£L 

fc&gtftJ8±<oA not;- *t?a55<, 

[0 1 2 5] 01 5 (b) ^rmTt)*^<fco(c^tfli 
[0 12 6] 015 (c) «IHlgPAW^n/c^ 

[0127] mA<Dmm\xmi&^txtc 1 nmvmw 
iwm^fs.mmm^i o » a/ cm 2 *— ^-©»naK 

StCfPffiUfcfcCS, i o F I TUTOfflWtWSn 

[0 12 8] ^4O^S(§0IJ-e«, »t)S*®tc 
J&££n*E]gB«u 016 (a) <D<fc5t;: 3 Pfrf3}i& 

-flSSIfcDJ&Wi, 016 (b) <D£?lc, m%.M<DJE=. 

ftixfc-McEBLTfcJ:^. fe5VH4, 016 (c) <0 

t5 e kD*^21O5iSliO*-rftfi*^6 0Si:«: 

[0 12 9] V>TncOl&&tCfeV>Tt.. S 1 3WWK*» 

[0130] ^4ons6t?ij-ctt, m i 



6- 1 4 0-39 3 - 



fiv. L(DMItcSMti*W^5i^l4 > C 
S5<OI^Sfl?IJ 

[0 1 3 1] 0 1 7H*»WK*»¥«f«Bl<08Ba»- 
S<0^ 5 (OHfll0>J ; &^Xg»iffi0'C2&£ o 
[0 13 2] ®fc(Cli®7?ffi (10 0) <OS i 

I 1 *JttWPn*« S 1 gS±(C&gtftJgl 1 2 

£i ,im<DJ?STJ&£U c V>$m.{\MMMz-im?ti£ 
tmM.'iXVZ-v'f-V'f (R I E) 8HC«fcoTi$<* 
0. 4fim> ISO. 6/im<0;<*->Jg#£>SB*|j8l 8 
*H&*Lfc (017 (a) ) . 
20 [0 13 3] C<D^14^*yxy^y^}£(cft^fc:# 
X14CF* £Hz ©tg^XT, #*'l 6 SCCM£2 
4 S C CMfiDflttTSKU Xy*->iTO©EE2jtt, 4 0 
mTorr ICfMtPU lyf yWOfi^<7-l48 0 

[0 13 4] mcc&mMm±te\M. : ff(?r?*huz/x 

>\vzvv>mnz <bsk> «2 4«&aus (017 

(b) ) o dOB#, CH2 4£>Wti0. 0 2/im. 6. 
05/tm. 0. lfim, 0. 2|imi^fc. 

JO U V^Cffi^fctfXtt A r S"JjtK^(4~ 10 «T 
o r r , X'W 2 U ^"P^BErtM: 3 X 1 0 ~ 3 T o r 
r „ %LK> <>7— ti 4 k W t Lfco 

[0135] wccvcmz 4 ±ic iteg&tyciiijr? 

FD^/^y?'Jy^tA lWJll 9%0. 1 (im* 1 

e, o. 8/i mcomm-mhmvB&Lrz m 1 7 

(c) ) , co»»x/w#yyy*'-y»Hici*iMt9 

9. 9 9 9 9 %<0A 1 ^fflV^/co X/Vy ^ U >yiCfflW> 
fc^7.«ArT, 5"J^X^S(i~l 0" 8 To r r> Xv< 
•y^U^y+'Offi^tiSX 10- ! Torr« 

[0 13 6] Se>K. X/Vy^'jyytl^l— *^4 , "C'4 
£frv\ cafflJrtJcA lOJBifeafeji^^tTofco c<Df>& 

s^oiijiitasii 3 0 oxmtfr* 6 6 ox:ss*-e^ 

[0 13 7] ^JCEI^^->*^fi8LTV>*V^V^ 
iitCfcO^L/c, WB«[?(i¥^S3 5 nm<D=ia 

50 -r*trt/s">* (s 1 02 tft^) t\ 3K?[^±«oBa» ; &}in 



(11) 
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ft. 
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[0 13 81 1$jH<Qi&ni4£:«U *-cQ#S<0a® (£5 

ys aos 0 = yA — yAB 

i*$5o **SAi:*tMB<Di&ni4tf<i:^ (&3^ii6]± 

CO 1 4 0] A l fcT«*Kfc<o»MTtt* 



ci:{iH5atca<ae>nTv>5><, ctU±*mAi:tt®B 
£^ty3S<D, J&fellffifcSi&fcS® (3&S<^±Wffi) x*' 

«jia©«bbwj (yA ) . «®At#rsiBi:©raos? 

ffl&h (y A .) , *5<fct?#J?B<D^®312j (y» ) tio 

[0 1 3 9] 

-CD 

CO 1 4 1] ^ffi^K&S&O&Sx^l^-Eli 
CO 14 2] 



(2) 



E = Sa yA +SAByAB + Sn yB 

cc-csa . sab, fc«i:tfSB tt*o«K»it*«HA a 1 9 (b) ©*3fc»rtK««>&sft*JR2«s 



«as»i?**. Eli (i) . 

CO 1 4 3] 019 (a) ©J:$iC"Fttl*tKA* CO 1 4 4] 

A E = E i -E2 

= {SB! — SB2+ (SaB2 



(2) s:«fc0^:-e^e.ti5 o 



-Sabi ) CDS 6} ys =K y b 



(3) 



(K=Sbi-Sbz+ (Sab2 -Sabi ) CDS 9) C<Dt 
K(± (3) iCtC*5V>TMSBOaffi?i^y b tCfrfr 

P>, tLK>046ifAE = Ei -Ez >0T'feD> E 
. >E2fc^:?.o f KOgffiX^-Ei £r>&2<0 

CO 1 4 5] 02 OlCKO^ScDS^efe^tt^^ 

fctti&l'S fci^C, #^0. 6(im, fc-fctfO. 4/xm 
fcU #®B<D#«£S#3M^c^ftfi£££fOi; 40 

co i 4 6] mzo&vwmftmGT *mx% k<d 

A±-e**MBtf££KK:J®frr5£ 1 <fc 0 MPifottM B A* 

aftji*n?»^2co7!r*\ &®x*;i/^-*Mg<££T- 
h («>n^(6]±-r5Jiif) , K<Dm&±% 



CO 1 4 7] *->5aU-: f 3 8t©*S> *5<fc 

tfgfrSjb^&^O. 4 (im, tiitf O. 6 ii m<Mgr£Xif 

CO 1 4 8] SfcC^fali. *tMAtB«0§ini4 (Jg 

co 1 4 9] *mmmximt\&fo±mtLxcm2 4 

fcffl^fc. CH2 4ti J E-«Pfc«fcoTA 1 fccD&fttt 
tfg&3„ 02 HCA 1 fcC<D&M&<DC^#cffi££ 

(0. 0 2/ira, 0. 05/im, 0. l(im, 0. 2 /i 
m) M> A IK (0. 0 5/im) «gj«U MR. 
WR (500t, 4 5£MHD *-tt/£tS««fflV^fc. CK 
WA^J 0 . 0 2/i mfcCFTli. -r^TWiiE L ^tHVffVc 
«fc5S46&^Bg?WI#J6 7' (fiU MHO. 4/im, 

CO 1 5 0] ^6tC lK«ffclM±K:8l«Bj«b, *<0± 
KCM2 4«WP*K*T»ia»» A l)MOttdlMm« 

Mom. MZ* t3jzXftm&64 0. 6 /im. 0. Afi 
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coi5i] mmmLtzA i fcrmcs&iign 
rcA \^msiLx^?>m^. *<»im&)&mc&g$m 

•TteUifcTB.Se.AHc&o/';:. cnii, PfiOA 1 terirt 

ffiA^ ztg&mmtt&fx. *<D&i&5mmic ^xm 
[0152] ^tKj^ufcA i itim<Dmicm.it>^n 

B B B 12*Si:8MLfc£fcbcA 1 &<9Rfc£A<^£il^c:to^ 
[0 15 3] £<D&?*mm<DMfc<Drc#>lClt, S465i 

tc «fc otiS'MOSJ6ji?fJWA ? |o]±1"5 C £ b 

[0 15 4] i^Lfc<fc?fc¥££#KA_tT*2D5Jgiff 
<D**fC B **JP&«8ll* itrz®&, Vi% B < OA><0i# 

AP^nfc«SBO^(i«ffix^;l/^ 
[0 15 5] LA^U 02 2 (a) KjjVf <fc o frcBH^J^ 

A<i&fcg[^fc&fc^#AWtc#£-r2>i§^ BsiHfttf 

ffifcg|tfmi^{^ffiAWcA^oTSi6i££n£ 
A\ S3^}SA^gI5»Ta}fltA>A^*V>T'Si6jii6>3: 
V>t&&A^i;So cn«:M8i-r5/'c4i)tC02 2 (b) © 
i -5 KttSI B ©|g^*iiftp£ Ti)^{«?ffi<Dffi»S:ii 
fon*-£5i:, *mcl±A^0S46&i&5fc<O<D, SBKEKW 

osa^x s*m b itsm±vmncnm lt 
[0156] -f-ii-e, *raBfcj&n&©&^**fic±K 

jt^fiStL fc«&. I22 2 (c) (D&olcW&ftftWP 
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[0 1 5 7] ftoT, ^-^a»ji*#lS^S3^^fl!t 
T*l±, Anii^|S]±?-y:A^E*S^S©M?^E^^iii 

[0 15 8] CCOKp, gffirtTEJ&t*$A<«t>®li£LT 

St=V 

[0 15 9] 2|£||]Sfi0ira^n/'c1®O. 5 n mOA 1 
K^cofflgWifciaffimgA* 10' A/cm 2 

rats^-eswiffiLfcfcc^, l.oo^oiss^ftTi o 
f i TUT<vmim.M$'btiT^z>££tfimztirz<> 
[0160] #mt&mx&m®.&m£Lx a i ^sv\ 

20 C u, Ag, A t^if^rffli/^^-fi, 

[0161] *mmm-eis.ihn i &ft±S£LTcmitx 

ZVy>ffiii£?Z>££*^l,rzi>\ j*y£-L.m 

[0 16 2] J-^i:, Jgl~IS5©§llfii50IJ-Cli, »«<OJ!lP 
^i/ND-yv^vytCfcSS^ffiBA^O^Srfflt^c 
A^, c©lifilclSST*P^<0 fc-*-A^&££T*M&£ 
•ti-5^: ! e>^<> */"cSlnftP«4Si<0t:-^-A^i|iSW^ 
50 IctoT/jP^-li-S^Tt^V^ 

[o 1 6 3] &zwm : m j p\s—*f-yt<o& j !>te3:* 
ji¥-z-i±zmm?m?ztt*£-?T$>&.*<\ 

vrmcmmmmz n^-t^n^m ^z££&\ ztz 
c<D#f. w&.icffi&£}m*ftrzitzi}m-e&-3~ct>ffim. 

[oi6 4] src, t^uY^7>ym<»wmmT*\$$L 

(DSWA^CO, iaSco^^-H±A^U5fc46> 02 3 
m if »c C , T 1 Nlg(D<fc -5 'SrEttKlh®^^^ ftP 

[0 16 5] c<omm±mit. m®.w.u ^u/i 
[0i6 6] *mvtm^x&j$.2tirzmtb&fr 

ffl&Wc^maZWft.Z-&Z££&T>2Zo m*.i£*& 
WX-BfUZtirzk 1 «4&j&#BEIS£C u-^S i <pj;3* 

jo c£ic£9, *e»icE*a<offli»4A^±-r5o 



(13) 
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[01673 z<Drcibi,c*mn:'&f$.zftrcA i KSLt 
te±xs?fms*ztsim*&m u masac. * ? rmm 

[0 16 8] Sfc, ^l~4(D|WJtcPloT, *fi*5 
¥*ftfll. fc-5v>tt&W8t±K:» en* !> fcfflttW 

[0 16 9] 26tC. Gn&HNoaSKSffiSWtflttf 
v^gx^y*U;/y8n?fcm^U ;\ny>§Oi 

[0170] zziczrc. si~»5©saww-«ifi« 

^*\(^*&?zMgmMm>J5fa&zm?% c v d 
[0171] 02 4»c^-r<fc5»c, asiagp±© 

tztt. 0 2 4 (a) 0£3lcaftttlK£li&Mi(*tt 
SLfc^C, A r -f^XDiSX^-y * U :/**ST*gJ«» 

[0 17 2] %tmz 4 (b) <0«fc?lC, ®*Lfc/<* 
^-co^c A r -tXXOmx/^y * U yyft'l«ti 

[o 1 7 3] */-c, fSBm$.<ommcmm^m\c^K). 

[0 17 4] {W*.tf02 5 (a) , (b) tc^-f <fc? 

02 5 (c) ©<fc9KJg/«LTfcraja«:fc<'\> 
[0 17 5]$ft, ^-yytmoaP^ «*tfir-f 

y 5 -< ff|;:^»J^«**4i>i> <fc -5 lc u r & &v \ 
[0 17 6] <£6fc*fc, 02 64>J:3IC/<9 KflJ»* 
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[0 17 7] 02 7te&Q<D%m\<DnMg£Mmi&<Offi. 
WIST?**. 02 7Ttt=SBSLfc*\ JMflttMarFfCl* 

[0 17 8] 02 8«*f8W0^f^HK:*5ttS18ffi 

[0 17 9] nSMIi3 2 0WB»a*nfcaB»ffl (1 o 
0) OS lWlgA»K3 l±K®W85fiU8ii:LTS 10 
2 ^3 3^rCVDffilC<fcO^-r5 0 C<Dt£cDS 10 
i l3 3®H(il. 6jimtU. COSlOi 13 

w 3&micytmmt;£&&tic.'(*>*v?->y (r i e) 

S^ffl^tS 1MA1 BS^tcffiSTSffl 1 . 2 /x ra, 
?0. 8fimiiDi3 4*J&5tr*. SfcKrtRtt&itR 

I Er£&ffl^Tn£&»&IB3 2±»C1 (imx 1 /im©n 
b*— tl3 5£M7L-f £ (E2 8 (a) ) o 

[0 18 0] COP3 4 fcn;/*? h*— ;V3 5«S 
■T5i:^cDR I Ej*tCfflV^c*rxaC F4 £Hz VMS 
XT.-?.. S«l6SCCMi:24SCC MOgMT'SS 
U X7f>^OK(i4 0mTo r rtCftPjffllU X 

[0 18 1] ^tcny** h*-;l/3 SJSSKSftftfc 
/^JT^^I/fcLTT i N/T tc0«S®3 6^fi!tr 
§ (02 8 (b) ) . C(0m> >V)T *9M±Zll/*t h 

4 tny^^ h*-;i/3 5^ty@KI6^±ffitc^fiSt 

J: t? n > # * h ;lrtaSttWW)/ 5 'J T * * ^SrRfcST 
^co^SJA 1 £rl$£-r5>I@-CA 1 i:«»c^L 

[0 18 2] /^UT^^^jS^tfni/^^ h^— /V 
«C5SLfcl&&©«jfi^02 9lC^-ro *fc/^UT^ 

[0 18 3] ca)i:*X/Vy^yy^-y>y hic«»fi 
&99. 9999%OA 1 «rffli/\ X/<^ U W\cm^ 
fc^X(±A rT, SiJiiK2Si[li~ 1 0' 8 To r r, 
40 y^UVWEWi3X10- 3 Torr, 
&6 kWT'fTofco 

[0 18 4] SfclCTyVy^'J^fcllJ— K^cfT'5 0 

o ^c, i ^(omsm:^\ mftic Aimmnv® 

mft%tM#>)2 i ?*Zft^sg ISA 1 ESS3 7 ikl&mtZo 

/iA I ti^U-y^^^Hfe^ffli/^T^Ufco CO^iA 
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